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CASE REPORTSBipolar radiofrequency ablation for left ventricular
aneurysm–related ventricular arrhythmiaYang Yu, MD, PhD, Ming-xin Gao, MD, Chuan Wang, MD, and Cheng-xiong Gu, MD, Beijing, ChinaSurgery is an effective treatment for left ventricular aneu-
rysm (LVA). However, sudden cardiac death caused by ma-
lignant ventricular arrhythmia (VA) occurring between 30
days and 5 years postoperation accounts for 29.6% and
36.8% of the total deaths recorded, respectively.1 Radiofre-
quency ablation is commonly used for treating VA.2 We re-
port a patient with ventricular tachycardia who underwent
LVA repair and bipolar radiofrequency ablation with good
preliminary efficacy.CLINICAL SUMMARY
A 53-year-old man with a history of diabetes mellitus and
myocardial infarction was referred for cardiac surgery for
unstable angina. His cardiac function was New York Heart
Association grade IV. Coronary angiography showed triple-
vessel lesions. Echocardiography revealed paradoxical car-
diac movements of the left ventricle in the systolic phase,
a left ventricular ejection fraction of 0.32, and a left ventric-
ular end-diastolic diameter of 60 mm. The LVAwas located
in the apex of the left ventricle without mural thrombosis.
Electrocardiography and Holter monitoring confirmed the
presence of frequent multifocal VA (67540/24 hours) and
paroxysmal ventricular tachycardia. An electrophysiology
study using the CARTO system (Biosense-Webster Inc, Di-
amond Bar, Calif) showed the overlapping of the anatomic
position of the aneurysm and the arrhythmogenic substrate
identified during mapping. Before surgery, the patient was
administered antiarrhythmic drugs, including a beta-
blocker, lidocaine, and amiodarone, with minimal effects.
Off-pump coronary artery bypass (OPCAB) was per-
formed via the left internal thoracic artery to the left anterior
descending artery, and the saphenous vein was sequentially
anastomosed to the diagonal branch, obtuse marginal, and
posterior descending arteries. A mattress suture with
pledges was placed in the center part of the aneurysm,
and an ablation device (Bipolar Ablation System, AtriCure,
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wall, ablation was done in 4 directions forming a cross
shape (Figure 1). The ablation was considered successful
when the frequency of accidental premature ventricular
contraction was less than 1 per minute; cardiac rhythm
remained the same with overdrive pacing; VA did not
reoccur when sinus rhythm reached 120 to 130 beats/min
in response to isoprenaline perfusion. The mattress suture
was tied, and the LVA was repaired by linear closure
using interrupted mattress stitches and 2 strips of felt for
reinforcement.3
The patient recovered with no complications. Holter
monitoring showed no recurrence of ventricular tachycar-
dia, and total arrhythmia decreased to 872/24 hours. He
was discharged on day 10 with no antiarrhythmic medicine.
At the 6-month follow-up, the patient was symptom free
with a cardiac function improved to grade II. Holter moni-
toring showed incidental arrhythmia. Echocardiography re-
vealed an ejection fraction of 0.44 and a left ventricular end-
diastolic diameter of 52 mm. The patient has been angina-
free for 26 months with increased exercise tolerance.DISCUSSION
Linear closure and endoventricular patch plasty, both per-
formed under cardiopulmonary bypass, were commonly
used treatments for LVA. In recent years, LVA repair in OP-
CAB has been proven to be effective and feasible.3
Although aneurysm plasty can significantly improve car-
diac function and spontaneous symptoms, long-term
follow-up has revealed a high rate of sudden death caused
by malignant arrhythmia.1 This is because an aneurysm is
the structural and physioelectrical basis of malignant
VAs.4 The presence of surviving myocardial islands, ne-
crotic tissue, and fibrous tissues in the borders between in-
farct and healthy myocardium leads to increased local
autorhythmicity, which in combination with reentrant
pathway causes VAs.
In addition to ventricular aneurysm excision, LVA with
arrhythmias has been treated with encircling endocardial
ventriculotomy, subtotal endocardial scar resection, and en-
circling endocardial cryoablation, but these procedures may
impair cardiac function and increase surgical risks. Further-
more, studies have shown that the key elements, including
the reentrant cycle, may be present in the epicardial or sub-
epicardial layers.
For VA surgical treatment, the key is to achieve contigu-
ous transmural lesions; otherwise, VAmay reoccur as resid-
ual abnormal activation and the reentrance pathway maydiovascular Surgery c Volume 144, Number 4 e101
FIGURE 1. Bipolar radiofrequency ablation was performed as a cross
shape by clamping the full thickness of the ventricle wall. Two longitudinal
lines (1, 2) were made parallel to the interventricular groove. The short-axis
lines (3, 4) were made perpendicular to the longitudinal lines. All the lines
extended to the border between the infarcted and normal myocardium.
Case Reportsremain in nontransmural tissue. The bipolar system mea-
sures the tissue impedance and adjusts its power output ac-
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e102 The Journal of Thoracic and Cardiovascular Surthe system automatically terminates the power output, min-
imizing tissue damage from overablation, and thus
protecting the myocardium.5 The procedure effectively dis-
rupts reentrant cycles of the ventricular aneurysm, reducing
or eliminating VA recurrence.CONCLUSIONS
In the case presented, we performed bipolar radiofre-
quency ablation in addition to LVA placation during
OPCAB. Consequently, we not only corrected the structural
and functional abnormalities associated with the aneurysm
but also provided electrophysiologic treatment and de-
creased the risk associated with cardiopulmonary bypass,
which is particularly important in patients with ventricular
aneurysm and poor cardiac function. It is a valuable tech-
nique with broad clinical applications, although the me-
dium- and long-term efficacy of this method remain to be
determined.References
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2010;6:203-8.Percutaneous embolization of patent intercostal artery causing
persistent type II endoleak and sac enlargement of thoracoabdominal
aneurysm 2 years after hybrid repairFiras F. Mussa, MD, MS, FACS, Thomas S. Maldonado, MD, FACS, and Charles F. Schwartz, MD, FACS,
New York, NYHybrid repair of thoracoabdominal aortic aneurysms has
been shown to be safe and effective in properly selected pa-
tients.1 The operation is a major undertaking, however, and
the risks of major complications is real. Among the less re-
ported complications is type II endoleak after such repair.
This report underscores the management of a type II endo-
leak from an intercostal artery causing sac enlargement that
was treated by direct percutaneous puncture of the endoleak
nidus and coil embolization of the feeding artery.gery c October 2012
